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THiKXPHlCVC «3 UC NTt OR HEIR USE 



Field t fo nevnu 

The invention relates to therapeutic compositions for the treatment of cancer. 
More particularly, the invention relates to the therapeutic treatment of cancers which 
express the MUC-l antigen. 

Su i.nr n {to * H o i 

The rumor-associated antigen MUC! Is a high-molecular weight glycoprotein 
that is expressed on many adenocarcinomas. Gendiep *riL, 1 Biol. Chern. 
265:15286, .1.990, Gendier, et al, P.N.A.8. U.S.A., 84:6060, 1987, Siddiqtii, eta/,, 
P.N.AS. U.S.A. 85:2320, 1988. and Ligrenberg, «■/ aL I. Blot Chem, 265:5573, 1990 

t u n ^ * i i i i mi hull n < <. 

mainly of 30 to 90 tandem repeats of a 20 amino acid core sequence that is rich m 
serine, threonine and proline, GSTAPPAHG VTS AFDTR PAP . Burcheil, et aL 
Cancer Surv, IS: 135, 1993, teaches that the riumfef of repeats expressed by an 
individual is genetically determined, resulting in size polymorphism. 

Price. ei Bi 1:3, 1993, teaches that i , sent iliof 

of most MUCI reactive monoclonal antibodies all He. within APDTRPAP, which is 
believed to be a type 18-turn. Burcheli, et al Cancer Surv. 18:135, 1993, discloses 
that the sequence SAPDTRP m the MUCi tandem repeal is an immunodominant B 
cell epitope and that a T ceil epitope of the tandem repeat has been mapped to the 
pemamer, PDTRP. Adjacent amino acids and sugar residues may play an important 
role in the binding in the native molecule. A large number of tandem repeats may be 
present in the MUCi i <; i between 30 and 90 per n eu 

^ V \ , 1 <. < HI ' s ,n 'k 

often rave abet i ugarch i <t n \s. Magnan eta! Cam r Res 43*^4$ c » 
1983, teaches that this aberrant giyeosyiation results in the exposure of normally 
cryptic peptide epitopes and the creation of novel carbohydrate epitopes. Because of 
their high molecular weight (2 x Us - 5 x lOMalton) as well as extensive 
giyeosyiation, cell membrane mucins exist as flexible rods and protrude at a relatively 
gxeai duNtano»> n h cell u \hxni Shu form o mporiarit coinpc et of the 
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glvcocahx and are probably the first point of cellular eomaci with antibodies and 
cells of "he immune system. 

RUienhouse, et at. Lab. Med. 1.6:556, 1985; Price, etoL Breast 2:3, 1993: 
Metzgar, mh P.N.A.S. U.S.A. 81:5242, 1984: Magnani etai, Cancer Res. 

5 43:5489, 1983; Bmchell et aL Im. I. Cancer 34:763, 1984; tins ley, el at. Cancer 
Res4*>' s fo-i x ! N ra, <?* a*.* In Physiology of she i - < H Tract 
Johnson, L,R. ed.. 2 edition, Raven Press, New York, p 975-1009, 1987, teach that 
normal usse - > > us a ! ^ $ . r e» pi < id s *• a a > N r i m 9 surfaces of 
>kh cei cifical bet s 1 i s < , R s 53 1 

1 0 1 993, teaches thai the MIC I mucin is highly expressed on the apical membranes of 
>ronchus > v i land, panes u n t ^vttngh 

expressed on gastric surface cells, gall bladder, small intestine and colonic epithelium. 
Cell surface MOO- 1 may serve important functions, including protection against 
proteolytic degradation and providing a h ami i « , n t n I \ms 5 to ii 

IS Trends Bird. Sci. 15:291,1990; Parry, *u aL Exp, Cell Res. 188:302, 1990; Wong, et 
aL I Immunol 144:1455, 1990; Devine and Mackenzie, Bio Essays 14:619, 1993 

ich that < n > i v v i e{ > <.es j 

carbohydrate receptors for micro-organisms to assist in their elimination, for selection 
of symbiotic strains in competition * ith pathogens, foi transmembrane signal 

20 transduction, cell-cell interactions, regulation of ceil growth, as well as maintenance 
of polarity. 

^ ^ 1 v i m u, i .> Njiifval m the 

body The> ?n;s> ptvmcs luea-i cells horn the low pH caused i>> nnht membobe 
activity within the tumor; MUCI is thought to inhibit tumor cells from forming tight 
25 v i < > si > i i i | is x\ ,< 

et at, Cancer Res. 56:4244, 1996, teaches that MUCI is involved in the homing of 

it*, m » nh H AM 
^ mm t Mm > pro let tor cells from ition by th 
immune system. Devine and MacKenzie, BioEssays 14:619, 1993, teaches that when 
30 MUC-i are shed into the circulation, they may play a role in the observed tumor- 

m hc hindrance \ vd' -in i > 
jIohn i C n nlmr m' e mare,\ s < x ! ,c on 1 ai 
Bhmemhmnes, Mansoe, L.A., ed„ Plenum Pub. Corp, New York, pp 207-259, 1983; 
Miller, et aL I. Cell Biol, 72:51 1, 1977; Hull, el at. Cancer Commune 1:26!, 1989, 
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teach thai ceil membrane Mi t 1 can mask other ccil-suriacc antigens and protect 

cancer cells from immune attack. 

Rising concentrations oi ttmKm- associated MUC-I in the paticmhs serum have 

also been c >rreiafccl with increasing tumor burdens indk $ g$ \ssion ol disease 
5 Price et aL, Breast 2:3, 1993 and Pihl ei at. Pathol 12:439, 1980, teach that high 

serum levels of MUC 1 are correlated %vuh poor prognosis in cancer patients. 
Phes s, therefore i need for new therapeutic oniposit ions which can 

.,eiecoveh bind mmm as-vuvJ \H < -1 <md teciuee ieveme o-i psm on thee erceis 

in cancer, Kufe, U.S. Patent No. 5,506,343, 1996, teaches that tumor-asioemted 
10 \\\K ! \ sp cili ity can only be ach i u'lly unglycoss ( in! 

is rec sized by the as y. Un rinnatep howeve s uibody has not been 

shown to be therapeutically effective against a tumor that expresses a. tumor-- 

associated MUCM. While tumor-associated MUC-1 has reduced and altered 
e „ s P ■> d vu ^dt u t at pi in kn d u^cs lh<?< 
15 is, therefore, a particular need lor a therapeutic composition thai comprises a binding 

a gem that can bind to an epitope of a MUC-1 that includes both peptide and tumor 

specific irhohs 



20 
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^KV r SI \ MARY OF THE INVENTION 



Fhc invention provides the? pen c compositions t s 
that specifically bind to tu mo r- associated MUC-T and reduce, reverse or prevent their 

5 effects in cancer. More particularly, the invention provides therapeutic compositions 
thai comprise t binding agent that can specifically lone to an epitope Hen coraps ises 
both peptide and carbohydrate on such tumor-associated MUC-L. The stvftgtfcn 
further provides methods for the use of such therapeutic compositions in the treatment 
< s c n s resent inventors <> urprismgh cii mu hat c tivr 

10 specificity for tumoi >s iated Mf.K I is not necc sard; ;acrificed in the case of 
binding agents tfeu recognize an epitope that includes carbohydrate. The 
compositions asd methods according to die invention provide new promise for 
thes pen f x < 

In a first aspect, the invention provides therapeutic compositions comprising 

! 5 binding, agents that specifically bind to tumor -associated MUC-1 and that are 
effective in reducing tumor burden or prolonging survival in a mamma! having a 
tumor i vp m ) s s J MUC-1. in certain preferred embodiments., 

pie MUC-d is human MUCM. Preferred binding agents bind specifically to MUG- 1 
epitope that in< lode t as < hydrate Party uhirh pi 1 >n 1 binding agents include 

20 r ; ee * - ommauuies, including antibodies and antibody derivatives.. 

in a second aspect, the invention provides methods for therapeutically treating 
a mio.i J * euu < s u ' - v -my- j 1 n m * « 1 v r . no - u fse 
method acceding u> ihi.N rpw 1 the* ■ ann upfi\ dm>mvenng to the 
m i > s cuecnv; - i v m^hm -mem ^ iuin t>< ihe o hh 

25 Ps \ \ n i 

dosages. 
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I 1 \ <. \\ ts \ 0 w II f isi U'f i 

according so the invention and control mice. 
5 Figure 2 shows results of studies of Ab2 production in mice administered 

binding agents according to the invention and control. mice. 

Figure 3 .hows results of studies showing th n mrno? cells car? act § ; AFCs to 

fit, '!)«!!, . 5 t CviU 5 * x { IN 

Figure 4 shows results of tumor reduction studies of mice administered 
10 tun dp 1 > , u <so\,n>v the mwrnum and control mice. 

1 un S si vs s >r reducti 1 ! - su ted SOD 

mice administered binding agents according to the invention. 

Figure 6 shows results of tumor reduction studies using a binding agent of the 
invention coupled with a pootodynamic agent 
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The inveiuJovi relates to therapeutic cornpos-hious for trie treatment of cancer, 

n U 01 \ t i 1 n < h d „ Alii. \Uik.h 

5 tpi i Ml « ue < "hp \ < eeited herein reflec 

kru wled ? this field as t i ? h> f i 1 s In 

ca-j deenthct Mv> s all >.s td jags ca thes i , nd th tea 
specification, the latter shah prevail 

The .invention pro vides therapeutic compositions comprising binding agents 

10 it \| f u's **u «. t i t ' ^ s 1 i 

prevent the e 1 c s a cane ■ More ( mica la < t erven on provides th i peutie 
to ap s - u s o< s I 1 ' ! ! vpcv, s \ 1 <> a epuope 

that conn rises ho \ dc at d c rbo o h ite < n such uraoi I MI C-l The 

15 ire H f v fcaac f he c ittons and m \ , a s > n 
provide new | ( \ produce turn )t 

issq ated MUC-I antigens 

to a first aspect, the invention provides therapeutic compositions comprising 
20 bum < tt v , bind to lumot associated MUC I and that are 

\ u cap ^ a mammal having a .tumor thai expresses a lumor- 

ss i led MO* c n i dec x) th MOC-I is human MUC I 

Vs used herein even \ ^ pi ill) tea n uo c rea means 
t i i'-< \ uu.c ' ai f in tumor volt s c auxin rti 

25 s i i t ,n ot -V h idi v 

agent 1 ^ a rsmdt ; u;e a; vn icroncd . i le which binds und i ph\ ae tt ;< a) e^ du t\ to 
Mr « i f * h ^ K x mais" and hmdsuuier 

, 1 >s i . n i t s i t. s > i \ s , on wnrs 

n ilon f < , ! v n > i M t < m <a ^ e 

30 V Oidii'OlS^i di i O " 1 t is i i 

at I *' r \t % it ^ roV \'„c I \ > t t s 5 ni m m th 

body may he interred from reduction of tumor burden or prolonged survival In 

id amh diments tlx b ii iy mnds an )itop^ tha con t 

an immunological determinant tha 1 ydrate lumot MIIC--1 are 
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g ; i m fly hy|50glyc0syMed ana the giyeosyMion site.-; are Silled with aberrant sug a 
chain extensions, ua. > a -n a» nomial from tumoi Ml C 1 Y\ mi 
lj os ionresi n the xpostn normally eryptie | epdoj s ;n 
creation of novel carbohydrate epitopes, 'deferred binding agents according to the 
invention can hind to these novel epitopes, An "epitope" is a portion of an antigen 
which ,h ud 0 p >^ k t <<'t nd orw m< bmdtna v J 5« o nan 

invention. An "immunological determinant" is a three-dimensional shape which 
contributes to the overall thrce-d.imensional shape of an epitope, in preferred 

i is suno logical 

determinants from amnio acid residues of a peptide having the amino acid sequence 
DTK PAP. An "amino acid residue" is an amino acid as it is in place in a particular 
peptide. "Inhibition of biological activity", as used herein, means a statistically 
significant reduction in tu sor burden > turn of 

Ni\na 'i if Si i "atumoi Snum 

nhil i ustratcd in t s sere Certain pre I i ns ot 

binding agents u :ording to th invention m n on -radio la be led Certain binding 
rns according to the it d h me 1 d ten 

associated MUO-1 , wherein feunux --associated''" refers to the altered giycosyhuion of 
MlJC-1 made by turner cells, rather than to its proximity to a lemon A particularly 
preferred binding again is Ah- 1 ; All'C Patent Deposit Designation PTA-975). 

Preferred tumors for treatment include, without limitation, breast carcinoma, 
< mt v ncsi un > 1 pains < <v < s t > f mc on sm sua, 
piaotaie < <. m , v nsllitiple m\e!<sm.< 

Prmembg ine h minm . e, w according to the invention is a peptide or a 
peptidomimetie. lifer purposes of the invention, a "peptide" is a molecule comprised 
ot i a > s n e^nmn <s n an sold m r arrav h\ 

pep tde nn s s > , ! ! f J le irom abot 

three to about 500 amino acids ind ma.) iurthci include second in terttai ) m 
quaternary ftructun as we as intern tlecui r as < ati ivol e peptides n 

k\ n ~> > i d ^ v i v im nj_'i 

without < I ' * n s ough disnhidc link i thi 

chelation, electrostatic interactions, hydrophobic interactions, hydrogen bonding, ion- 
dipele interactions, dipole-dipoie interactions, or any combination of the above. 
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[« certain preferred eats, siich ^bindm* < uprises a 

complementarity determining region of an antibody which binds under physiological 
conditions to a MIX'- 1 epitope that inc lodes carbohydrate, or a pephdomimetie of 
such a us fl o m is s > n r s i \ mon 

i i !. f <. m n n i \\i i h i f^K h I no) 

antibody which binds under physiological conditions to an epitope, including any 
frames ki <> s n >.s viers i bimbo i ici ires ip sad ot 

a subset of anh.no acid residues encoded by the human heavy chain V, D and I 
regions, ih ■ human light cfa on \ and ; \ - pons uxi oi c >mbin nions thereof. Certain 
preferred antibodies ■ - no gene ic a«tib< di s, ■■ *> ih< y torn a species that is 
J fferi t t f h 0 sp ewes b ny drains red 5 ^ fi " h I eh antibodies will 
cause human ami- xenogeneic antibodies (HAXA) to be elicited. Preferred antibodies 
include murine antibodies, which elicit a human anti-mouse antibody (HAM A) 
response, 

Fhost sf led m the art ved! i sh < o x>dy disckx 

Ikxem iho> \dl twin . n, bid en f i x< d, natocs 

For example, Jones et ul, Nature 321; 522-525 (1986) discloses replacing the CSRs 
ut ur m u ids v \m\\\ those ! w ! , S Science 23* 5sn- 456 

< fc5) e^ v in v! 1 ! N !'x i > i e 

vons mi > kt d d \ > <. ->4 ' Oi <-\ i s s <. s n s ev 1 
weight recognition elements derived from antibody CDR information. Clackson, Br. 
I, Rheun t N N ° < > 

an st t * j v ! i \ i v i i \ i < > ! 

ll ! Us i 1 i ns > 1 5 ul ' Mis f " 

■> " v l \ s ) \ \ s i i u[ s r j v k i me 

been grafted. Verhoeyen, et $L, Science 239; 1534- 1536 i 1988} teaches grafting oi a 
urns aoug'.-n budug si uvoi a human antibody. 

s Uu i r a ^ X ! o > 1 ! if 1 1 1 in s e i 
emh~eC tod > n is i u>a oe-udux i a i ^ ed „ 'i n> Oe <u s, u d e 
u -opsins N s k. N *p eroenUnlv detemnmrsg kg> ,ui ^ , 1 r^db, 
Bioorg. Med. Chem. 4: 1573 {1996); Liskamp et ,rt Reel Tray, Cfnm. Pays- Bas 1 
1 13 { myA lante < i « Angcw Chem 1m Ed Ens! 13 1 tx 9 (1994) Ser bac a < ? 
id., Rely. CMm. Acta 79: 913 (1996)). Accordingly, ail such antibody derivatives aiid 
[ I d s n ist'i > uevurtv. sp a^o it >a m n p el ^ picsen 
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sve iot D tpos ms c rdmg ? 1 veniton may furlh \hd 
> s jk.U> t^ p m ocms. "'ah > e is a budm , 

Irs -mme metered omOodM e w * - neary i vr s K~juding m t\ ^ ra % i 
anj activated, preferably by chemical or photodynamlc approaches. Preferred 
5 chemical approaches include organic reducing agents, such as formamtdine sulfonic 
ckimn ic reds s su s $ v > ion rmous roe, cyanide * 

sodium cy.moivrohvdrtde . n 1 ><amr.; bosmudnde. thvd exetuniec K\ho,; , Mah ax 
dithiothrcitol, raereapioethanol and mcrcapioe harudaroine and protein reducing 
agents, such as ihioredoxin. Use oi these reagents results in reduction of some 
10 disulfides vdthio the binding agent to produce a binding agent having some suffhydryt 
groups. The presence of seed groups can change the tertiary structure of the binding 
i < \ racu hang ca modulate the immunos 
agent. Such modulation may lead to an improved anu idiotypic response and/or 
•cellular response in an individual to whom the binding agent is administered. 
15 in some embodiments icdvauo* idioms a | ? tynamk mproaeh. See, e.g., 

Upp ication PC 171 S93/06388 The binding agent is preferab y irrad ated 
with u travioko ..una on p e a ib > in t te spectrum range of hoi \ atom 10 to about 
20 so Mi e s Is at leas 909 md t os t W of Hat 

radiation is in the spectrum range of 250 to 320 nm. Such UV radiation is 
20 c n 1 .irot».a-Sciu«»-Sach,as*.hydroge« or deteariam di n lan 

a xenon arc lamp, or a mercury vapor lamp. Conventional filters may be employed to 
obtain op i« f. ^ ^ e ^ \ . s /'-immwmh pp f*6 7^k»hn 
Wiley & Sons,N.Y., 1966). 

In some poOe-see > ae .-dan m >. tn> pmdui : ay. w ns u.\or hoe to or invention 
25 ? liy be coupled to pi nts. Preferably, such coupih h 

, t <m lino 1 s 1 n ! ! on s i 1 f 1 \ 

«.hu * * " )' 1 i uk j id i 1 pjesenceola 

n uso! r n ^ > > ! ^ O' n m o i >j > \ i 

accord ng n* she muonon hu>\s ei <; uk\1 * .a <p> * ' r m seagent. 
30 Preferred photodynanue agents include hypocreHins, 

in some pt ' s tro i > e mm t iou 

sp :ci.&ail> xchsde the follow ing monoclonal antibodies 1 1MPV, VI h M X MF06, 
VI)- 1 1-D1 , MF30. BCP8, DF3, BC2, B27.29. VU-3-Di, 7540MR. MF1 I, Bc4E549, 
U L - ? M38, K29, GP? .4, 2 .14D4, BC4W1S4, V'ul HM1 G 2 C595. Me5 
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and A76-A/C7. Each of these names are as used in the literature relating to ami- 
MUC-I antibodies. 

Wnboi u >uu n< h i i, I < bco ; o "'*eveatna ^ s 1 { odn : 
^ > Ps s i Mi i Si i < < i isa h < u \ h s .vk^c j 
antiidiotype network. In addition to the induction of an anti-idiotype network, the 
administration of binding agents according so the invention leads to the formation of 
complexes with MUCM, which is postulated to elicit a mess : effective presentation ol 
the antigen to the immune system. The complex formation between antigen ind 
nssl iv s i ofJ ,1 P s * i i i 
can bind both circulating and cellular MUCM. s - < Tim. \ 

pos is 1 i s i ffcet of the MUC-I ant 

removal of the complex from circulation. The complex between antigen and antibody 
can be directed to antigen-presenting ceils, carrying Fc receptors or merabnhie Ig 

B cells) in: < s ^ \ e in yearn oy 

specific antigen- present -ng cells will iead to increased presentation of antigen-derived 
i i tide k n rite complex tot -< i and > so 

change sise oa i humhe en 

novel immune dormant or cryptic epitopes, thus overcoming tolerance to the tumor- 
ti set \ i J aung a HtOuv n b J • <. sding <* me mwunms bind an 

epitope that is at least partially carbohydrate, they may also act to inhibit immune 
suppression bo pros mth t mi a tctson of the carbohydrate d iecth ec< pi m on! 
cells. Of course, the embodiments of binding agents according to the invention that 
can also act through direct c\ < 

tumor cells. 

Thus, in a second aspect, the invention provides methods for therapeutically 
treating a mammal bearing a tumor thai comprises tumor- associated MUCM antigen, 
I re d- ac.vid te tho ^awvt ot tb o t> i < >t Umnso 
mammal an effective amount ol a binding agent according to the invention 

i , > , 1 ^ i i >> 5 l ! ^ s i ' - 1 

antibody t uttibod) I rivadve or tp p domimet there Preferably, the mammal 
is a mmn (hebma-s, . i ^nm 5 ^ M n s v r s mm n 
preferably intravenously or subcuianeeusiy. in certain preferred embodiments, 
intravenous injection is carried oot in the absence of any adjuvant, it certain 
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preferred embodiments, the bindsng agent is ad numbered sulxmtaneousiy in the 
presence of an adjuvant, such as RIB I. In certain embodiments, the binding agent is 
covalentiy linked to an immunogenic carrier molecule, such as KLH or xenogeneic 
immunoglobulin, in certain preferred embodiments, the method according to the 
in ntkmu iv inc in s t are not dl baled. Cert m ferret 
embodiment ot the method according to the invention utilize bmding agents that bind 
to both circulating and tumor-hound tumor- associated MUC-1, wherein "tumor - 
associated" refers to die altered giycosyktuon of MUC- 1 made by tumor cells, rather 
than to its proximity to a tumor. 

h I tJiu m uum-oeu I - s n about 8 

i tody weight, prela dy less than aboi - 3 - body weight, more 

preferably from about 0.5 to about 2 mg/ 30 kg body weight, still more preferably 
fromab u to 5 1.5 Mike body \t h< \ ueferablyat )out i 

tug/ 30 kg body weight. In certain embodiments, the dosage wui be the maximum 
amount of binding agent, that does not induce antibody-mediated toxicity. In certain 
emhod m ts t e 1 \i«e^J^ x e uvrmrn an mm I 1 * - > » mh nh snot 
produce ADCC OR CDC. In these embodiments, ADCC is assessed by incubating 
5l Cr labe d turn cells with a h id ig tgem c ord ng to be Invontiot md adding 
Iresh human PBMCs, followed by incubation for 4 hours and measurement of specific 
lysis.. ADO - n to be abs t speed Ls is s th 5 \ntrbod) 
ra Ji ncu u tun ^semistnes 

n.ps e^ im > t i " i t s u > - ! 1 

t t n ,ehvim f t s „ iK < < s a amnsai In 

mhm emeo to m «s t e„ $ s mn netv be '-mamm . > , ms u > per vua mrtinee m 
more years, 

The term "effective amount"' means an amount sufficient to therapeutically 
i I'hhii ii O ( et »n I ' i> v ? 1 it > ueaun \ 
hm< ng ent pepiah pep i < a ih eh ind jn« »ud> de \aUv\* 
i 1 ted as desct >v s i I fust asp > f th vent.it 



The follow ing examples arc intended to hit User illustrate certain preferred 
embodiments ho invei \ d are no be construed as namn ig the scope t 



woei/mi? mtwsmmm- 
the invention. The binding agent used in the iblldwing examples is Alt- 1 ., unless 
oiho wise >'<mu h staled 



5 Example 1 

Gej onofahyhru \ < \ u I n i ni 

A binding ag w i > pr ;pai ?d i sr use in the immunotherap) oi pa ienls * ith tumors 
expressing ihe iumor associated antigen (TAA) knows? as MUCi (Taylor- 

10 Pan idimitriou. fat 1. Cancer 49: 1, 199* s r > 

n t U auuhoj MM* t s K M > i ! s !m n ! * jsi en 
binds with high affinity so MUCL a high molecular weight glycoprotein that is 
vxpres id m arm w *rs H < Caocc Res 53:641, 1993 f he bindin* agent 
pecil ' i n c leneeDTRPAF v the MUCi i p 

15 | sfo, mju n, t t» *- C -i . edio^AJt 1 f i ma sis vt 1H ne os 

hvbridoraa that secrei.es (he binding agent was generated bv immunizing mice with 
MUCi and harvesting and immortalizing the antibody- secreting splenocytes. The 
steps invob la mm he hyhridoma induder the immui don < 
BAt < \ >\\] k nuce wem Ml CI ion ewmd ane b nvestngthe 

20 ^> n > et t n * t !$ct < N e and mim t i h 

the myeloma ceil line SP2/0-Agl4, id; screening and selection of the desired clone by 
s < i \ , lies lor ability to bind MUCi, (c) expansion of the 

» > ecr d *, lone m the <>pso . * llt »j k d the done jrom an 

>Ms i < i ' ! J 'his m mnuilihon 

25 i" ! M 1 s i ■> nhate HC1 pH * IS 5^ i d h ( t 

! i s MUM ^ ^ i! i u I o V? ss u A u newh 

s k .i , n cd o\ { ACs i i , t \ < , t s s Imi. awrvs 

30 Example 2 

i\d\i<m asyisaoon and jBnmlao^iof a.bnidi K t 



Growth media was collected irom the hybridorna v. u t Example \ The 

g< was purified from ht ro\s I lia bj clan s of the growth 
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owine * h> p «.r Mih i K.fiu me .« 22 i" hi '< mi n \ tun* ocr 

0 i Q Scpharos. 1 F Aniorsham Pharmacia BinteefO m *0 \iM 1 nv pi! 8.0 with a 

gradient < ^e ! < M p h r t h M 1 i Fhis % * *>ed 
b> « 22 pm micro: ut e m si,t> c : u t > m\ 1 etem * Sop! urn** hi 

5 \n-is S\ « , ^ Biotech) wnh elution occurring after change in buffer from 1.0 
\1 lycm 0 M NaCI,pH 8.8 1 qi > d n iutioi > cental ( * vl 
> v Hi 1 N tM N ( 1 ? cohatnn It > % ! n it* e) 

nanometer filtration on Viresolve filter (MUHporc Corporation), followed by 0,22 jiuS 
microOitratson (e) concentrate 0 and diafiiu ruon ig tangential flow nit! U:iltratk?.o 

1 0 using a SOkD NMWCO Bioraax membrane (Milfipore Corporation) followed by 0. 22 
urn micro fi in afion. 

1 i i ca s hen tivat uhe following mmim Bulk Huid oi 
si an s n si n \wn ui n 1 ^ ^ \{ ^ 

eompouns > * w n s 1 n k< 

15 pyrophosph e to 2< 400 nm radiation 90$ at300nm+A 20 imfroi cigi 1 rps 
,« 3 9 w no pei In m to yield actn aied binding agon; 1 h acm aied binding agent 
was supplied i " - ' m in frozes 

lyophdized form together with the same reducing agent and buffer complex. 
Pre| iti m he final foi lulation was perform I uodei septa c dh msnotmotc 
20 than 4 hom ns t > >i do n s uk>n o he his ! t 

prepared * > t is. We fedded back the m 

tab on the top of ti . b ndin \ ! > lal and swabbed the s abbes septum with alcohol 
in a suii $bie syt tag \ wa draw r up 2.0 raL of Sodium Chloride Injection USP and it 
was added to the vial. Wo mixed the vial contents by gently swirling the via! to form 
25 1 > j We did not nnx \ ig sis s 

formation of foam. We noted the chick tune immediately after this step. The vial was 
examined > nsnre thai the soil m was free foreign or panic ! ^ xu « 

30 Example 3 

lead „ ding 1 vg t d f 5 ( 



! s tissue r ctivity o I id sg agen acc nxli sg u 1 > m pi 2 « s ;sted by 
iramunohistochemicai procedures using die avidm-bioiin amplified 
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immtmo peroxidase technique of staining frozen tissues. In a preliminary study, trie 
binding agent was used to examine the express-on and distribution of the MI CI 
antigen in a selected panel of normal tamsn tissues and human tumors and to 
determine the optima; concentration of antibody or fmal product for specific staining 
of\R{ , \n s hs u s n ! ! ! ^ if 1 

, il , n ) ' n ^fuvl > u'l^ i !i Mr \, » "no* h _ > * 
and hnm In a second study, the binding and disti ibution oi the binding agent to a 
broader panel of .normal human tissues and human tumors was performed using an 
f.^prui it > o OOIV cT no ^p v \ v > Use bmdmg 

igertt was s n breast care i sageal sqm ms cell 

ufui'Wi,! n <. n > 1 a - ^ i v. \ , \ 

!< t-v u n mefu. n. r ! >e !i o - t ' !\i m: \w.\<h- 
observed in some normal human tissues and was primarily localized to epithelial 
cods These results are consistent with literature reports on the expression of MUC! 
peptide and MUC i mRNA in normal human tissues and human tumors, and 
demonstrate the reactivity of a binding agent according to the invention to these 
tissues. 



Example 4 
> « n < s ms ,o m m\ KJUaype respdflSg 

The bmdtn in • ■; mu »k _ piKvvssc- mi i'e v m p u ot mti t vr 

on known as Kii qies Fhese variable go e themselves 
.nmnmoes. n> md or,. , c , a \ ^ > 1 a \ i buOiuo n\p-dc s Known ax $ 
Some of hese \h2 cat erfer jvely mimit ;e hr e-dimea onai. structure or the 
- ) , ev nni, «. > ' s nt v , v s , < h ne a,i \ vi „ < \ o 
inuunne responses similar to those indneed by the original antigen. Accordingly, 
ah x i i ( ' n\ ^ > , ! i ! i o i -i n s nal 

5 r o > v ^ n He; dx? v h can 1 s. • , s< < men \tl < 
ima c se. To dem ue the tndui ^ ^ i 

BALB/c m;ce were immunised with binding agent conjugated to KIM (Keyhole 
Limpet Hemocyanmk in combination with R AS adjuvant CRIBI Adjuvant System). 
KLH and the adjuvant were included in these experiments to enhance the normally 
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weak immune response in a mouse to a mouse antibody (as antigen). An iso type- 
matched antibody served as a control. After each of six injections (alternating 

\^ i intraperitoneal and subcutaneous administration), sera \uoe analyzed in a 

s(',\v! i ■< i> M!i ' ' ' ' i' I f)0!il 

n e antibodies u i ted ) is IgGo.FV-s I sT s 

tracer. Injection of binding agent conjugated if) Kt .i f d;d result in the production of 
it j , o»^v v\ V" i \ s - 'l, d (mroIMA.h 

A minimum iff* i t dosi SO pg/mou ' ^ ! n 2 ) \ quired to 

indua a me ism if 0 N hum ■ ai n pxois in order to denv rz irate hat the ami binding 

< \ " hi o n » i ' - tN < b ^ m b i. n \ 

tested in the presence of MUCI. This binding was inhibited by the presence of 
MUCI as would be expected for an Ab2((3) type antibody. Ab3 antibodies, were 
measured in the scrum samples by using a MUCI EUSA. Anti-aniibdiot\pic 
in f-<di \b •> ■ coi Id V dot > ted 1 1 the .seta m mice smmisiis.w! w on Ounino: agcie 
versus the control S( a Sin l ! e 1 o tin \\ -I"- ached i ir peak 
after six injections. In addition, a mnrine monoclonal Ab2 generated against binding 
agent was used in nan to generate anti-anii-Kiiotypic (Ab3) antibodies m tats. Two 
out of the three rats thus immunized demonstrated positive binding to the murine 
monoclonal Ab2, Generation ol anii MUCl antibodies in a different species was 
omMbesed > k 1 1 np< e > i> * < d ^ K ! on oi an \b2$ in Vn * > ». 
ability to inhibit the binding between AM and Ab2 by the nominal antigen, i.e. 
MUCI . 

Example 5 
led, . -mi la bile re p>mx 

1 0 [deration studio wed necit'k xni t < 1 i >i _ » i 

v v v a % s n p - <- s b ^ I u ] t 

t lis (T2) tnd ameidiotype peci.fic fe lis ; \ ?) In addition the murine n mclonal 
\b2 was ) \ ntt i ^ > i b ,Cv e. i e 1 >< Ml i. I s >e j t U 11 
fbep 1 i uchT ceils in t s vb2 u soni ' N B-T.hymidin 

uptake and compared to MUC 1 . The assay was performed as a Ti-'fhymidine uptake 

study. Spleens were removed from each group of immunized mice and the 
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%r-i \u v,,m .punuee t ! C*> * N t O 1 5 M<|L 10"" N!.!- 1 0,1s 

were seeded at a concentration of 2 x lit cells/well in 100 pt of AIM- V serum free 
medium (Gibco) into a 96- well U bottomed pfale <Bccion Dickinson). The stimulants 
were added in triplicate and incubated with die cells for 3 days. The ceils were pulsed 
with 1 nCi { H n v. \ 1 1 Thymidine per web for 24 hours. The cells were harvested m 
a ceil harvesSte? (Si men) and the radioattivii) assayed In a beta coimte? (Beckman) 
Vsmnlil smduded MIA I MIH 1 e i » V« ^ i > 0 s „ 1 
antibodies and phytoh macghumn (PHA) \b2 and MUC! mov* similar react ivit) 
providing further evidence of the cellular immune response. 

Example 6 
M n «,,it v op n i 

I b J 1 i f t ^ ami M n ! eesci pmcm of 

TU i i !i t \ \ * ' 

F n i ! ! i t n m ; v hmdim> 

agent at doses ranging from 2b pg to 213 pg by intravenous administration and one 
dose at 106 pg by subcutaneous administration. Immunizations were performed five 
times at intervals veeks B <» s i n s< \ es (one wee >I1 wing 

ii>K\ i w . v > 1 , t e*nt»* Two EUSA assays were developed to 
measure Rt AM A and Ab2. The lit AM. A BLI.SA .measures the amount of antibody 
hat binds to the cm rat t region fa Mouse All an ibody lb - Arm EUSA 
* e v i msnmmd antibodx roAtn v n 'in d bal m 

agent. A dose of 53 pg (.1.3 mg/nbp appeared to be optimal in inducing RtAMA via 

t ! f I U I i 1)U\ UU Ud XYi 

much ->r ? v ievgmo ^ ^ t * m : < 1 N s ! * 1 ^ mv-..w: i '\omm\h 
u J \\ v i o\ uv e ! m ; i * v o \on! >up t d iso ■ - -ten. * \d^eo- 
1,3 mg/nb induced a persistant RtAMA response, Higher doses seem to induce 
v s< . n v . v. o * <- •* mi s ^ \ > v t i n't 

ad es - earned will high lose c * n ! 
Binding agent also induced an and idiotypic response, however, the response was not 

t 5oua t th d>(\ i i ted it wj. -voved thai t tie vm Co e e \c t 
RiAMAw.is 1 he tipomum dose bn ndm an o r ub ;spa tnoknhes 1 the 
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umavcnous dosing schedule, a dose ot 1.3 mg/rn" was the only dose effective in 
inducing a strong AWl response. Using a subcutaneous injection of the antibody 
produced a better resp mse, with a subcutaneous dose of 2.0 nig/nr inducing the 
strongest Abe response overall. Overall correlator! was observed between the 
RtAMA and Ab2 t >oo shows pun m >cs m same i raven usl) 
administered doses. However,- the absolute amounts ot Ab2 and RtAMA cannot tx 1 
directly compared. It appears that a dose of i .3 mg/nr (equivalent to approximately 2 
mg oOk f v or 1 u"t !t $ ! i i s ns i *mu 

t! rsdin 5 f R \M \ bd be d ed as s is week i ^ ' , >\ 
s a lt > t s c 0 ' 2 n s i > > e nn » ' 1 
(intravenous i«u ioi < s r< n mmb s as to 

induce i mm n poi san tl sober roeo us route This weaker immune 
response may b? doe to the reduced immvmogcnieiiy of mouse proteins in this related 
species, rats. From these experiments, it appears that the suggested dose for 
t ,e>nsveo o 4 os s ^ thorn 2 o ^ pes -> usom n K ^ w »>i\ e S >, ot 

neol !' • antigen ots the m o one response. 



Similar lo the study pertorrned so rats, a dose escalation sandy was performed to 
sves s i induce an iramut s s hhi babbits were 

\> i i i ! , i n o _ ntma ;s 

Iokl-i : < 5 >en ec St \ s - > j ^ , s a o P «k w e n rmm'Cd with 
v-coma en 1 s < so samples oeu N uw d ho Ah2 and 

^ ! , \ s i * K O \ ! \ w i i A \ ih->uw\ctc 

norms mod u < i > _ < c ! , i v !2o 250 

ts tvO! U > jf i, lV j s , r ) n s us 

! s \ BjiM hrc ii n *< \ m s b 

weeks) wer obtained from *eh rabbit id* EL.ISA >ays o c< veioped u 
measure RAMA and Ah2. The RAMA EL'ISA measures ihe amount of antibody that 
> , w , u >\h. ! i a o\ Tl \^ f? IS \ -i , t\u 

the amount of antibody reactive with the binding region ol the binding agent Fhe 
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RAMA response represents the humoral response i the host re the constant regions 

jo 1 1 ! j t x v \ \ < U - N n n ^ \ i vJ s I i i i nh 
as a positive control Three different doses were injected intravenously: 0.575, LIS 
and 2 3 mg nr I he RAM \ n pen ;e was strongest m rabbits injected intravenous!) 
5 with 250 pgAabhit « MAb- ALT- i , followed by the subcutaneous injection o 125 
jig/rabbit, the intraven sinjec on of 300 pg obi r> ! e intra > i ction o! 
125 jig/rabbit. The binding agent induced an immune response in rabbits as both AbZ. 
and RAMA were found in samples Torn the first to last bleed. A dose of 
250t ibbit (LIS mg/m\ equivalent 1 uie? t h * s 

10 responses for both types of antibody, Ahl and RAMA, The induced Ai>2 could be 
inhibited by MUCI but not the MU'Ci peptide. or CA19.9. The binding agent also 
induced an ant i- idiotypic response in rabbits; however, the Ab2 response was not 
« \U \ wi i <- n ! ! > l n s 2 (i ug/rabhit 

,xo Ot i ^ M , f s 4 n , a t ^ uivv 1 a x , v 
15 Subcutaneous injection of the antibody at 125 pg/rahhil induced the strongest Ab2 

s v II \ indue a A 1 A nj ted with Mi VI but n t the Ml CI p ;ptide 
at the concentrations examined, it is interesting to note that the route of 
administration affects the type of immune response. The Ab2 response was strongest 
in subcutaneousty immunized rabbits, whereas the general R AM A response was best 
20 in rabbit intend inaxoenmndy. Overall the RAMA and Ab2 responses correlated, 
showing optimuni ponses I u the san n jv< ou h idm ds redd ses fh se 
;e* nit - dumonMi * . aa i vW ot i I*» mg/m 2 (equivalent to 2 mg / 60 kg patient) was 
pmi it. mdto tin ,t i i e p<m<- > i vC\o!>c ^ V\hALl 1 

RAMA and Ah2 could be detected as early as week 2 after the first nil munition. 
25 lereibn se immune t - s i 1 s was at xuiot ( he in A !y? ponse in 
rats (detection at week 8 for intravenous ;utm Aistratson), Therefore, from these 

n , l v rupcuuc treaimeu to about 2 mg per 60 kg 
patient, not taking on account any cdeci oi divuUring am icon on the immune 
response. 



Example 8 
IrooA nwuvi oea'mou on-bc, 



IB 

lis used u , s 0 > v > >a 

cxpte^M m Cab, a Ml 01 ;c k io.,,-> e I mouse < mt r t all hue uuahPcs is a 
model in mice. Two MUCi translecioma ceil lines, MT and 41 3BCR were evaluated. 
Both of these cell lines are derived from the moose mammary carcinoma cell doe 
410.4 arid wore iram.fect.ed with the full length MUCi gene containing more than 20 

i j u BlKo 1 1m " o i w?h 1 B s ! ! 1KB 1 

mice. It II lines 1 q>ress the Ml igen as > > t s i 

lud«».fo», a <. hr ^r\u- "M t»t u'^n'VNjiiK h Ml cod- 
were injected intravesioa b into i 861 I mlc end implanted in the lungs Fumor foci 
appeared in ihe lungs 30-40 days abet injection and the mice died at 50-60 days 
xu su f i 1 5 j 1 i " ^ ! ! p th is o<t and 

MUCI expression on the tumor tissue. This ceil line does not form tumors 
subcoianeooslyy even when injected at a relatively high concentration of 2 x 1(1 cells 
per mouse. With 4I3BCR cells, BALB/c mice were injected subeutaneousiy in the 

v } 5 k 10* eel s pet 

mouse). Tumors developed within 10-15 cays and hot. wu* a u.wo- mvuum rare 
<.< h K S \ U N a <. t « i ' , 

j idle tun j neasuf m me a I ( c i » I < > > x 

wbaoeuopu \ Melt a C.o.ee, ; , -won , ^os „ ic r Fo 

V ( sh eetoma if vivo Ml it u « 

>i s o i > i ! vo u v , I o ,e\ed Use mm - assue vwo> mmoxed 

oi'i hi i * - s 1 s ^ J x th up u U > us nteK Ik 

tumor cells woo t i i r three days and FACS analysis was performed The 

\ cx 1 i n s ! the Ml m t \ s 1 *. s s ' sow 
si MU* \ anae sate 1 month n grow L» < > I nobs d hs , I 
antibody. KIJ-! conjugate (KLH was used to increase the immunogenieily of the 
murine amin vh is ni.ee o the Ml i I antigen was measured by two methods. 
El IS A and kl A and doicms'am „J to. 5 ab-ho el no mouuowenN m recognOc thus 
targets t v< Pv> differen ypes oS id ju vasts RAS <IB1 \c wan yysien ux1 
Qui! A wore employed in s studies. RAS is a stable o i ci i m 

emu wmo; bmhB f nv v\l bacterial e^n voen - horn B\ Mwco o«> s /;•/>• o m^n. 
ihe organism tb is the major compt u t uM eund s Complete \djuvant (FCA) 
Qrdi \ j.n a utcaec u^n; -.cens used o > an ahea roe ho* . an mh be m sected 
snbcutaneou sly. Both adjuvants were used in separate experiments. Serum samples 
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obtained throughout the experiments were analyzed by BUS A for Ab2 and / or Ab3 

\. ly\ pi yU Sm&tmm assay perlMmed bv deterro oi 1 I 
Hoomime up\iL.- Iv i an hmm » > n m.< ,^ i mm. ued roniSu 4 s| eons 
of immunized mice. Stimulants included MUCL MUCI peptide, anihMUCl 

5 i ven \ 1 m . | s e n j i THhj 

At the end of each experiment with C86F1 mice, animals were .sacrificed and the 
i n\ iiitei 1 w f u ! o s > <. M 

Additionally, in a select group of mice, iir< i-deoxy-Unihnc was injected into the mice 
4 hours prior to animal iermmatk.m. The lungs were assayed for radioactivity in a 

10 g mma< un \ ' 

1 i sd $ i np p v ! v > . n MS ^ 

complex were analysed in both tumor- bearing BALB/c and tumor- bearing CB6F.1 
mice, 

fbe first « t es u expen * m> m a . > < c-mp I h no ng 

15 agent according to Example 2 (KLH) or a complex (binding agem-MUCi) on the 
induction inn I s se (at \ ise a tbodv Ab2 and Ab3) a cellular 
! ii m.N v» ell «i£*. the el Sect oi she*' compounds ors minor 
growth and M N B k 

start of the irnuninization series (either subcutaneous, intravenous or a combination of 
20 both routes), it was found that that a humoral response s indo< dins c< 

with both the conjugated and eomplexed binding agent. A so-called T2 eeihdar 
<wv , ! v . n 1 1 Ac * p *pi iauon 

poo o ^ Bl < V 4 < N u_ AM dmtype 

sj vU'k f ! and If arc 0 2 idmtyne .-mecdsc T .el' \ ncud ?ca x m aon m 
25 temoi nu'N u 

!n jo'n hhoi \ i m, as >\ i m i\ as d n these 

Moor . 



30 Example 9 

C< N aln,i. - > >s vodiCs 

Series i and 2 bom the BALB/c mouse tumor model experiments were 
repea n the CB6 umor root \h2, Ah3 and 1 Hp I u is n n'n 
measured to determine humoral and cellular responses. The number of tumor foci 
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v s i.M, ! ru ii ii | vxi k ! < <- n n j t )i s j >kt> > .es d 
v v, -v rt >> o S i 'n ~ v urn r 5 n ; $ >^ s ik; a kc ei 

uridine b? w've, The last in. this series of experiments evaluated the ability of binding 
agent according to b sample 2 compared to cmaod MAhs and PBS m affect the 
5 survival of mice implanted with the lung tumor model, in this confirmatory set ol 
i a s ippc a ks response were induced in hes 

nkv uth n <. i >! - > s. Ml t ,i o \ ^ , ,v m tutiii^ 
i > an burden wa < however, tu sec a o Ix 

| i > 0 ( 1 > < M J J v S ! "! v ^ I hlU! ^ V 

IQ n i i \ h v 1 m oi) ^ v! i > I s \ % » rue I thvrc 
v vaa !?n cue; nop si t the survhaf in mice reaie* am a \! y-> \i 1 1 <nei 
mice treated with PBS. The p- value, determined in the Student's T test, for the 
treatment with MAb.--AI.X-l over PBS' treatment was < 0.05. MAh - ALT L native 
amibod) administered bo hunix nous injection, demonstrates anti tamea effects in 1m 

15 MT-CB6P1 mouse tumor model A minimum of three injections prior to inoculation 
ol sv unr s a-. f i - c t »>i -i u s to < i sate thss 

effect, as previous experiments with lower inactions of the antibody were: not as 
efficacious (data not shown). 
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Example 10 

f"' > , ills ."\>v.,v v > 

Sinee iiposom i in. ion mtibodies can augnien y\ s{ 

thisotndx -tejUuKiCd -on v . --o no-WiO \ \\m ^ s < pn> v 
25 e>o v f a s * uk a. ^ .* sv - d s irn i ho j > tun n ! e aaay aicr 

> f , *n : ' * » \t \ ; i sh ) uf" n l*M » 

t t fmique I ach BALB/c n mst rece ved in reoetda am oi ; * to M Mii R tun ot 
cells subcu aneonsh on Studs ! >a_x 0 One week I coo. the mice, in groups of 4 
mrnals, were r i t ttmcnt g ups PBS igG <1 5 ^ rinding 

30 agent- KLH mk ^ Monophos yl Lipid A 

mk sp s < s. M ndMUC-i. S wered d to 1/100 c Ab2 and 
\ s \v st i i 1 US \ i h nrtmuni isu« huues 

*erc neas c \m! c<j s m tv or si is.vo s,\ id. * tstier pi rc 
^ sd i urdtne t a\ . u . i > , n ! t j m no 
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binding agent conjugated with KLH or in complex wuh MUC-1. Microsphere 

i b sJ i rmmU ^ < some 0; "0 s s iuli " gnnUh. but statist sCul 
significance not was achieved. This may be due to the feet that mice were not pre- 
imnnmized with the antibody in this experiment. 



Example 1! 
^^tj'dcijvlo.r tumor -associated MCCj 
\ I disposition re-labeled hindin rent wasats me: nin d 
10 through as administration to * s i. e v s (nude) mice implanted a sn cultured 

s xi and a 

expression of MUCt antigen has been ms m 'The h I ie * binding agent 
was tn acted a traveno kK < 20 ttt i ol " be on 20pg oi bindin agent \ and the 
i,m t K t i o and 24 noun p *o m}< „u ,hjus .^n 1 u\h I 

IS se organs and tiss* nerest \s ssayed t 

ganima countt % c \ * M < nan < san melass L 

labeled MOPC21) was similarly tested in m group of animals at 6 and 24 hours 
p v in m. The patters i n bet wees vo antibodies wa 

dmi it for most organs with nxeet i 5 » u 1 i *s "Tc 

29 labeled M0PC- 2 1 . This is most likely due to the higher amount of 9< **Tc high 
rnekeukn weight s< g> « < s a see i, i < < > \ a < ^ ; s n , i.nh higher 

i et ""de g i s ! ^ ^ ^i m s m ' 1 o c mi n n 

tnmm m d, s ^ - N n s Van^on ion ed * s aw < s ued two- 
taTv ? um i m b m am a t mm a'U v > o j» i > o, - oJ - v g> 0 } j heirm 
25 t ^ l . i f > s n 1 M hi a 

rgent. appears to ht S \ mine man clonal 

m \ ^ c! noxiiwl i nm 

such as the ■ msom ned with trace* distribution and antibody metabolism, and is 
reflected in the high Ih er >Ioo<i and i id ie> values respc tiveiy The turooi uptake 

30 ^ p ihnost ^ o e m ! s a L m <. t s 

iin mc f 1 v eOahcbxl Mi *$N 1 p lion a « 

pe t m.ec urn lbs s ! m< \ dbtmmivC o hao^cc <nnh mdmitisc a 

pictbandal * '"'lc L.bete^i nnJmg avent naema n oca t- -mcmin antigen bmdiug 
% th n Mi CI express n: t m <r v n nu t ssn Tne ke re I e ' kuui nt o j 



tun to I \j '> c * n and reaches a high > 2 i <u iM twi flu 3 « 
compans n v t value 1 kw uti 0 fm *m > or. u onmuw >r kidney at *"s 

implying active specific retention of the tracer, 

5 

Example 12 
«V\r ^ - u Tommy - Jw, -Imv \b < t 
ZR-75-1 cells, which express MUC.M glycoprotein on their surface were 

<> itmentM s s < nyl-N-a-D-€fiucos Cfor48 
1.0 ht Binding of the hindin ccordi ! d for the 

untreated and deglycosylatcd MUC-1 by FACScan analysis using AIM or a control 
antibody (SM3) known to bind an all peptide epitope of MUG- 1 . As shown in Table 
L there was a slight preference in binding for the untreated MOC- 1. These results 
demonstrate that the binding agem binds an epitope that includes « least seme 
15 carbohydrate 



\;M , nbod\ 


« posntse ceils 
glycosylated MUC-t 


M kO 

an ' e \H \ ' I 


PBS metro) 


6,23 


6.16 


AT I 


90.68 




SM3 


7.49 


4k2f 



20 Example 13 

junior utfnnmothemps^n , I 
f> U i M d - ^ * - v. k > *> e u > 5 A V. 1 y tui c 

The mice were then injected live times (s.e ■ with Alt I alone 0; Ml I conjugated to 
I I H 1 dgG U< en ro s n onse IgG e -,n ugate 1 t k" It n bdgG was u d 

25 m n < n \vv us 1 x « wc«cj o 1 n \Ti For 

Ab2 deteetk n, EUS -\ plates were coated with IOC gl AU-1 F(ab) 2 (2 5 pg/ml) and 
incubated with diluted samples. Bound Ab2 was detected using ami-mouse IgG (Fe - 
>gn itK am t tuted m HRP . mi \HTS 1 u omj ts an shown >n 1 erne ? us the 
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p > A , i\oa *i v 'Gem SD fu »'« ! ■> <du>v. hat Ait i pros 'U'CitM 
xenogeneic context, or coupled with KI,H results in production of Ah2, whereas 
neither Alt- i nor the controls did, 

The ability of rumor ceils to act as antigen -presenting ceils to stimulate V colls 
specific for Ait- 1 was asses d as follows I >BGR Is % incubated with PHA 
medium (positive control), AU-L hi.gG. Ah -I conjugated it; MgG, mouse anti-human 
antibodies (MAHA), or , Alt - I conjugated to hlgG and mouse anti-human antibodies 
(M.AHA) at 31X: for 24 hours. Turns); cells m re u - is APi I to s mi iai ; pur fied 1 
idK^Kt'i i si! ais. u n i \ < s s w 5 ^ !l go-lo ^ \ < 

t j „ < ! iu 1 d rhe i lit . ^ ^ s nre 3 Only die Alt- ! 
conjugated to hlgG and mouse anii- human antibodies (MAHA) -treated ceils. These 
results indicate that when Ait- 1 is presented, in a .xenogeneic context to tumor ceils 
under conditions where the tumor cells can internalize it, the treated tumor ceils can 
act as APCs to produce a T celi response specific for Ah- 1. 

Anti-cancer effects were evaluated by weighing mmm masses. 413BCR 
tumor -hearing mice were injected live times (s.c.) with different antibody 
formulations, as previously described. The mice were sacrificed at day 26. and the 
tumors were re? over md weigh d Die i ado a shown nl gum 1 mm an ■ SD 
of tumors from 5 mice. Statistical analysis was conducted by i-iest. These results 
sho* tha \ii 1 presented as t scnogcncii context provid > , s stk t * i k et 
reduction in tumor lead; 

Ukeu nmeth c - sow that binding agents according to the invention t. an 

produce h-. 1 tnd a cellular response, and that this response is 

ede.me m da oo .v m unnms 



Example 14 

, ^ . « ^ i' A i n 'i a 

SCID/8G mice were injected with 10 ? hPBLs that had been stored at 
SOhh. Blood was collected from the mice on da> I I and tested fot the prexena ol 
hlgG to d ttemune r thr mice were r < onsbtuted Five m ol se\ ;n injt ,-ted mice 
reeo t > d Rccon iuted incev. re to d i.j <w PBS r .10 g A I 

tOik^i f u x l W! ' ! In 1 1 \> Gold 4 On < \ 

n^e were mmiam..d.c. wnU v > nm.m cc.i - ■ Ml i > >Vi \R J : - nge 
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The mice were bied on. day 21, and treated i,v. with PBS or lOOug AJt-1 or a control 
IgG! on days 21 and 38 Mice were sacrificed on days 28, 32. 35, 39 and 43 and their 
ter if \ dume weu rnca.vmd I , u 1 s, 0 <^ , \> Wine" Hvse * „->jlks 
demonstrate thai xenogeneic binding agent Ah- 1 provides senistioaHy sigrnfioam 
kdyv.U'\i m tumor \ehms: ;\cn m iK -ih ■ me>. >t n .t'jitvw nr earner protein 



Example 15 

Pffi^iMioo ! i ; \ - % 

The long circulating, sterically stabilized HBB A- R2 liposome (SL s and 
' ,n o h > -di "a I s <>t > 1 IP i ! ' < \ 

DSP! (94:6 moia S I K) DSPE (64 30 6 

inoiat ratio) i s >ec ively. Control BBBA-R2 li\ t somes (CI ) ire < ( mp( sed oi 
DPPODPPG (9:1 molar ratio). DSPC DPFC, DWG and Cholesterol were purchased 
.from Avant.i Polar Lipids (Alabaster, AJL, USA) and maleimi.de- PF,G2(K)(;i-OSPE was 
\ ut. has, { - n shoam.u : Polymers Inc. (HuntsviUe, AL, USA), 

"C \ x s s i < s | v x ! { e , 

' > ^ S to lUsid 

hvpoen Jhns i i • hp ^ nk\> HBB \ R2 was either I tded inn >rc formed S! and 
SSL by a solvent injection method at a 15: t lipid to drug molar ratio or loaded imoCL: 
(15:! hpid.dmg) by a solvent dilution raeinod. 

1 he s > di i ft i d C ptdsand < In mixed togeibe 

m ^ s \ - J e ' N i s d i 5 s C\ As. 0 ! v 1 « " ip, 1 d 1 « 

solution was siowh diluted to iO.nt.M tit id a; 65 ( with the addh on u 500p) aiiquots 
Of heated buffer (20mM BBPES 140mM NaCLpH 7-4). The resulting liposomes 
were p< a , ^ 5 e*\ es s n'ir>\( --'Oib ,wi OvilM'k . »<so buffer. 

t ( v » tiii B* V M poMsnuw ate tav propped 

n i\x ttingat ied it m to a fina oneentn on of lOmM ! > iM MOPSO 
140mM Naa. pH 6.7. HBBA-R2 (lOmfV! in PEG300) is heated to 65T and injected, 
drop wise, into a 65°€ solution of liposomes, incubated tor 15 minutes. The resulting 
hypocreihn4iposore.es were extruded through KOnm polycarbonate membranes using 
y Pipes Biomcmbranes (North Vancouver, BC) extrusion device to give an average 
vestclc size of ICOnm. 
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hvi i.rjf^N n, - a v > v eivsohed 

Tn s< ! N f ' seed with 39 mohn excess of 1 

i ^ lor i hour at 22°C, The thiokied , \ J< was nut Hu ! and use pH 

lowered by gel. chromatography using 20mM MOPSO 140niM NaCf pH 6,7 buffer. 
The mkdalco antibody was incubated at a concentration of 25TOugMAb/pmole lipid 
v k night it in t vfc t>u - i i th i i i I , res s ho\ I 

; C ts i \ n i ^ t d an - sod h> g ! 

using Sepharosc CL-4B and doting with 20m M HE PES !40mM NaCI, pH 7.4 buffer, 

\pj J \'i ! i i SI N > ' ! ' 

i t t Jhi sus > i n s t j n ous AG. 
< at ' ioni n > < i» U > mot ! > > 

\PPoo t\ «• « f J » i ' ' ' s ! ^ 

u s(M > * d M'\l n\i assayed >i ipid >nsthe» 

diluted to the d sired concentration using sterile buffer (20mM 'HEP S I HimM NaCI, 
pH 7.4). The final lipid to drag molar ratio of 20; I was typically obtained for all 
formulations. 

The long circulating, sterieally stabilized HBBA-R2 and HBEA-R1/2 
ii( son SI » * n Til n mul ns are composed ol 

DPPC/maIeimtde4>EG2(XX)dDSPE (94:6 molar ratio) and 
DShfVi T a i lc PEG2(KK)-DSPE (64:30:6 molar ratio cspe veh 

Control HBBA-R2 liposomes (CE) are composed of'DPPC/DPPG (9:1 molar ratio). 
DSPC, HEP TG and ( > \ 5 < t \^ n tr Lipids 

(AlabasK UL USA) and * PEG200;> DSPi is f nsed iron 

let water Poiyns ; l.ne (Huntsvilie A.L, I SA) 

Two methods were used to toad hypocrelhns mto liposomes, HBBA-R2 was 
loadc J into pn too \ed SL and SU b> a olven i s :t on method at a 15 1 lipid o 
drug molar ratio. HBBA-R2 was loaded .into GL (15:1 Iipidtdrug) and HBEA-RI/2 
was loaded into SL and SiL (2: 1 lipidalrug) by a solvent dilution method. 

I oi th fivs - ! in es on rat thod ii $ son :s are first pre pa :d s % hydrating a 
dried mia idm, •■■ various lipids, to a mud a ana mralion of lOmM lend with either 
20m St HEPES 1 40mM Nat I pH 7.4 lor SL preps or 20mM MOPSO 140mM NaCI, 
pH 6.7 for SiL preps. The drug, dissolved in solvent (approx. 10- 20mM in methanol 
or approx. 5- lOmM. in PEG300), is healed to 6S ; G and injected, drop wise, into a 
fs5T sola km of liposomes. 
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fo t s C" < ! I ' etc l \ <>. WXa \i <^ 

from stock solutions in organic solvent then dried. Either methanol or PEG300 was 
thcii added io give a final lipid , > - . o ot'200raM or SGmM respectively. 
Liposomes were formed when hie lipid and drug solution was slowly diluted to 
I.OrnM lipid at 65*C with the addition of small ahquots of heated buffer (20m M 
HE PES HOmM NaCi, pH 7,4 lor CL and SL preps or 20mM MOFSO 1 40mM NaCi, 
pH 6,1 for SIL preps). 

I'he resu'n %<\ ^ 5 j \ ses < e n >oui v nofo\ carbon 

membra s mi I Bi«me* nes North Vancouvc > c 

give an average vesicle size of lOifone The liposomes are then purified by gel 
PlOaOo is tv I t k I * foa< di o.o. s I , , s " or ;g , 

ratio ol fo « s ) pic ill < hi on 1 for all brnm n cms 

hnnu i i ! > I v a\ tib h wa o \ * m 

in 20mM pyrophosphate busier iplfo Ot then incubated with 15-30 molar excess of 2 
immothMant ioi 3 hour a fo \ The thiola - \ g ihed and o pH 

lowered by gel chromatography using 20m M MOPSG 340mM NaCh pH 6.7 buffer, 
1 ,0 fo I o^ I « . 1 - X 5 > s ! n 

overnighi a 2°C whl i u h r * s n i ibed above I sound and 1% 
was removed by gel filtration, emting with 20mM HEPES- I40mM NaCi pH 7.4 

mffer. Appro* .'90-95% of the - j nes 

If necessary, the ii^r t 1 i hoc^ lor were cenceno;ued using 

V k I Beverh MA USA} Cento S i tingen, Germany) 

Ceritrisa.ii I centrifugal ooneemuuors ( l«h<XK)0i 300.000 M\\ cut off respectively). 

Example 16 

i' 1 ! i V;, v >\ x ! » x eoccl 

BALB/e mice were injected with 2 x 10 6 4I3BCR cells into the right flank s.c. 
Tumors appeared aue* ~ 10 da> s When terror * leuen; J a diame:er about 5 umu a 
Kuit i n i ! «. '5 oi a ami p r < \ i„ Mt ' t 

GLwr jected iv. at 3 me i <> h > lair is frradia vitha 

slide projector' ai >590 nm (red cut -oft filter), 49 i/cmg 20 mW/cm. Control mice 
were not irradiated. The results are shown in Figure 6 These results show that the 



Example 17 

CB61 1 mk * immunized three times tmor it >n with A 

! >md i agent, with PI h rrnntse IgG 1 I i no 

amihoil v (5(gig in .0,2 m! PBS i\ , Mice wx e implanted mih MT tumor eel Urn 
410.4, a mouse breast cancer cc I n rat ed with full s MIK DNA. Th 
tumor < Us ,vere injected fo < Of cells no use cc ievedo? d metastases in the 
lungs. One week » \ m ,> o i a the n ?, ' were again immunised with Alt 
1 binding agent, with mouse !.gGl or with an unrelated mouse monoclonal antibody 
(SOttg in 0.2 ml PBS). The mice were observed every other day for general condition 
change- nuludrm a an w- urn t Fhe mice \s t see I \- < mns 



The resells ere shown in the following table: 



r Gouip 


Moose 


Mouse 


Mouse 


Mouse 


Mouse 


Meeum 


Mean 




#1 


#2 


#3 


#4 


#5 






PBS 


40 


40 


5! 


63 


65 


51 


51 % 


Mulgfil 


54 


63 


75 


103 


104 


75 


ms 






50 


63 


80 


89 


63 




' All I 







120 


120 


.120 


120 


94.0 



ste resiilissoov it A nc f t star! il!> mi'ican » lection 
from tumor uit V M s < ^Mdii I >s f < ' m muel&bd 
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Example 18 

Ln,d lMnne;c < : H 4\t \ u-spm!-,e st. ^s;n -.n p,mems 
Seventec pari s r reated with Al u rl v terua! ot 

5 which eleven had breast cancer. Other cancers treated were thyroid i 1). colon (2), 
endornci ial (I), uterine (J vi saliva > \' .v idiwnistc b\ * \ 

infusion over 20-30 minutes at week i 3,5, 9, 1 3 and 17. Dosing was in three 
i'h u\ ! ^(''m n neusome 

increase m HAM A, one showed an increase to > 200 ng/rnl. and one shewed an 
10 increase to over 2000 ng/rnl. For the 2 mg cohort, ah 5 patients showed some 

increase in HAMA, with two patients showing an increase > 200 ng/ml and I patient 
showing an increase > 2000 ng/ml. For the 4 mg cohort, 2 patients showed some 
increase in HAMA, both to > 200 ng/ml HAMA is taken as an indicatioa of the 
ex < « > ov< til imm expense gene 1 i Accordingly, t w 

15 \ ' n - -est en * in ie 1 2 mg of Alt-1 can induce a powerful immune 
response* 



Example 19 

20: 0 m j .< ' > ! ree 

Patients wen rented is lescribed in Example 18. Serial measurements oi 

{ P t , I V \ I N ! ! v >n i I Vi l ! •> 

Rv p; met > t ^ ! ^ ^ evhfe; it 1 ? o duco ii \ \l "> Uexels 

included no patients at 1 mg Ale ! , 80% at 2 mg and 60% at 4mg. Maxima! reduction 
25 w utv'\A ! \^ N m v ir '-ih ( ,o,><-, apviw \p vv >d ^ iU d 2y 
drops respective §\ 



Example 20 

30 AMJwiMlfen 

In aene \\< r s s < t < s f ' \o \ , I 

at the end of the study. Two patients in the 2 mg dose group had Ab2 levels > 1 240 
U/mi and 2784 U/ml respectively. One patient in the 4 mg dose group had Ah2 
< " t m Hvtm njt n« s < ift U/ml 
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Example 2 1 
; o*n Jim - :M 1 -niiK-Jx? 

Patients were treated as described in Example 1 8. Levels of amx-MUC- i 
5 antibodies were taken at the end of the study. In the 2 mg dose group two patients 
exceeded the baseline value by >3x, at 66? U/ml aed 2464 U/ml respectively. Two 
patients item the 1 mg treatment group and one pattern don. the 4 mg dose group had 
ami-MOC ant >od < U x )ased level i ic wrmai level s J0-250U/mI 
Taken together, these data indicate that the 2 mg dose is probably optimal; 
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L A 1" i| Ui <. i sh s I i ^ 1 d\ * - 1 indme 

agent thai g < i < U bands to an epitope of tumor is u ' VIC I and that is 
effective m therapeutically treating a mamma! having a tumor thai expresses a tumor- 
associaied MUC-L 

2. A therapeutic composition comprising a bending agent, other than HMFGL 

i nt s\v i o <■ 1 > > i i u> u a s , mi ) * • > o > , \ 

m therapeoucafly treating a mammal having a tumor that expresses a tumor- 
associated MUC-d. 

3. A therapeutic composition comprising a binding agent thai specifically hinds 
to both soluble and tumor-bound tumor -associated MUC-i and thai is effective in 
therapeutically treating a .mammal having a tumor that expresses a tumor- associated 
MiJC-i. 

4. i li Jv 1 i \ s 5 < i N s UK 1 i 

is not a monoclonal antibody selected from : HMPV, VU-3-C6, MF06, Wli-Di, 
MF30, ECP8, OF3, BC2 ; 827,29, Vl?~3-D.h 7540MR. MF1 i , Bc4ES49, VU-I1 -E2, 
M38, E29, GPI.4, 2J4D4, BC4W154, RMFG-2, C595, Mc5 and A76-A/C7, 

5. 1 ! »~ t 1 viator 1 2 <u he-em ;re ^isdme 
i si ^ s i i vme sn the 
mammal- 

6 > s igem that hinds imnu s tenmnani rn ami ick 

esideest > !% n e- ami? t id sequenc DIRF'XP 

7. A hh i t t nt v\ nch bines the t me e ut > se as Kit 1 



8. Ah 1. 
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9. A therapeutic composition comprising a binding agent selected from the group 
consisting of the binding agent according to claim 6, the binding agent according to 
claim ? and All j. 

5 10. A therapeutic composition comprising an activated binding agent that 

specifically binds to an epitope of tumor -associated MUC-i and that is effective in 
therapeutically treating a mammal having a tumor that expresses a tumor- associated 
MUC-i. 

10 11. The therapeutic composition according to claim 9, wherein the binding agent 
is photoactivated. 

12. The therapeutic composition according to claim 2, wherein the binding agent 
is couple* < i gent 

15 

B. Ll« i ■ > tit; corn as ition t< : n I ig , aim 12 wheres ; h dyna nii 
agents include hypocreUins and hypocrcllm derivatives. 

14. II meutie c claim 2 % e p<p 
20 Comprises an immunologic t ies c hoi y* i 

15. U> i a ! t > , mi si t i i n» o t n r > -k d 
comprising administering to the mammal an effective amount oi a therapetitie 
composition according to any of claims 1-5 and 9-13. 

25 

1.6. A m H'ul he t her up-. iU I ocaung a mammal hearing a tumor, the method, 
uo^i tb n « v << me mammal an effective amount fa ! rapet k 
t i mtvst vn eompa tranc a bunhm; >-k n h. so ■ < aT -ac -> , m vO vo of tumor 
ts ! >d VM < c 0 ettCv.n t| is B k. x> n is 1 a < 

30 * \ s H t s i i 

JiXsagc ,«t Vsn i aar am ^ it - ; ! 1 a boJ\ napon 

17. \ method for therapeutically treating a mammal bearing a tumor, the method 
prising in \ \ y uh d ng to I nut is a n cf! ive a cm 



WO 81/12217 PCTAiSO0#2890 

33 

therapeutic composition comprising a binding agent that specifically binds to an 
epitope o tumoi issoc i 1 M\ c 1 mi tuat is effect is in. U ticaliy tx im$ i 
mammal having a tumor that expresses a tumor- associated MUC-4. 

S 18. ' I < on itK Uy tre ttirsg 11 - 1 ug a n h e I \ 

omprhm i • si) ministering >e \ s x > ouftl 

therapeutic composition comprising a binding agent thai specifically hmu : to an 
epitope of tumor -associated MUC-i and that is effective i« therapeutically treating a 
mrmd \ i i m < i ha OApn so i n e ^ ' <■ ' 

m 

19. The method according to claim 15 or 16. wherein the binding agent is 
administered intravenously 

20. hu rm t l * ,sl n esu 15 or Hi wherein the binding agent is 
1.5 adnum*aea sufnmrumvmd 

21. hen c in ty o s > 1 t e nt is 
less than 8 mg/30 kg body weight 

20 22. The method according to claim 2 1, wherein the binding agent is administered 
at a dosage of less than about 3 mg/30 kg body weight. 

23. The method according to claim 22, wherein the binding agent is administered 
i ado* geotaboui nag/ pa tent 

25 

24. The method according to claim 22, wherein the binding agent is administered 
at a dosage of from about 0.5 to about 2 mg/ 30 kg body weight 

n n eth i i H 1 2 1 v. h mi i s I 

30 c te of from. about 0.5 to about 1,5 oig/3 \ weight 

26 The method acc i 1 2" wherein e binding agen is adn nistom 

at a dosage of about I mg/ 30 kg body weight. 
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2?. i > • < ! . < ^ 1 

! ! *.v that the nuximum araount ul bmdsnj: a^onulu A 
induce antibody-mediated toxicity 

5 28. The method according to claim 1 5-2\L wherein the binding agent is 

K< i O f h *. H 01 ' . i m 1 On 

produce ADCC or CDC 

29. he ! ^ A 1 > i ciahn 15--20, v> u I 

10 administered at a dosage that chest;? a HAXA response > 200 U/mL 

30, ! thfx i i vherein the bind! \ i n red 
at a dosage that elicits a HAXA response > 2000 U/ml. 

15 31. I • > iy vO claim 2 U L\\ <\ rest on . c 

HAMA response. 

32. i h ' * ! « nJ.n 

admimst N hat. reduces i tot C A 15.3 

20 

33. 1 dux claims IT or 19, where i mg agent is 
Kb hmstcj i the abs i ad uvant. 

A t i v s •> < ! > A vl en \ t" - oa* « 

25 d> s e s t 

^ \ j i o j j ^ i i i a e; A meth k 

eornpj ising ad mini ; > hm to r.hc m aomal an elTcctive amount ol a therapeutic 
composition according to claim 12 or 13. 

30 

Hie m r n s t 5 S f ! i s n ig the mars: ma! 

with a vAobk light source. 
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37. The method according to claim. 15, wherein the binding agent binds both 
circulating and tumor-bound MUC-1. 

38. k metl ( ^fapciitieail^ tre; \ ?e method 
comprising dram < to the m tmal an effective amount of a binding. agent 
according to claim 3. 

39. A method for therapeutically treating a. manorial bearing a tumor, wherein the 
animal has a baseline level i ! ami-Mt < : 1 antibody, tht method comprising 

;ub< itaneo«sl> adn ini itcring to the mamm i tn amount oi a therapeutic composition 
dft s^i ,t ,w a mi x . <. ! a ^ x\ 

MUC-I that causes an increase of at least. 3- fold in anU*MUC-l antibody compared to 
iie ruvJ 1 1 n I « els * > i n \ \ i 

ummr that expresses a omen- associated Ml KM. 



WO 01/12217 



1/6 



PCTAiSOG/22890 




WO 01/1221? 



2/6 




WO 01/1221? 



3/6 




WOM/0257 



4/6 



PCT7US0G/22S9O 




WOO J/12217 PCT/WRV228$ft 
5/6 




[giuut] 0iiiniaA Jouini 




§ I 8 i ? 8 ° 



INTERNATIONAL SEARCH REPORT 



PCT/US 00/22390 



!PC A f ^"miWW^ *A61K 6 IK 39/39 

A61P35/Q0 





— _ _ 



BIOSIS, EPO-Ifttsr-nal , W?I Data, RAJ 



QI W ET AL: "Induction of idiotype 
network to antl-MUC-1 antibody in breast 
cancer , " 

PROCEEDINGS OF THE AMERICAN ASSOCIATION 

FOR CANCER RESEARCH ANNUAL < 

vol, 39, March 1998 ( 1998-03) , page 387 

89th Annual Meeting of the American 
Association for Cancer Research :New 
Orleans, Louisiana. USA: March ?3-Acrii 1, 
1998. March. 1998 
ISSN: 0197-016X 



WO 94 1X508 A iCANCEE EES FUND OF 



15-34, 
37-39 



1-9, 
15-34 , 





29/12/2000 



Covone, M 



pass 1 of 3 



INTERNATIONAL SEARCH REPORT 



PCT'/US 00/22890 



PRICE H R ET &{.: "SUHMAR 3RT ON THE 
tS -' fi •• f 4i \K -HOP AMALYSJ I Of 56 

f ! ies against " l MUC 3 

MUCIN" 

TUMOR 810L0GY,XX ; XX f 

vol. 19. no. SdPPt. 01, 199S f pages 1-20, 

* 302071245 

the whole document 

D SPENCER ET At: "Effect of glycosylate 
of & synthetic MUCL mucin-cors-rsUied 
peptide on recognition by aoti-sujcin 
antibodies" 

CANCER LETTERS, US, NEW YORK. NY , 

vol. 100, no. 1/02, 

27 February 1996 (1996-02-27), pages 

11-15 KP002112483 

ISSN: 0304-3835 

the whole document 

0E 19S 34 630 A (MAX PEL8RUEOC CT FUER 
MOLE KOLA) 20 March 1997 (1997-03-20.) 

the whole document 

WO 93 20841 A (SANA EAR8ER CANCER INST 
INC) 2S October 1993 {1993-10-28} 
cited in the application 

page 3, line 1-25 
page 61 line 9-23 
ell s i p 

WO 97 42973 A (MADLY At AKAN RAfiUPATBY 
;H0UJA1F1 ANT01NF A (CA); ALTAREX N (CA): 
S) 20 November 1997 (1997-11-20) 
page 11, paragraph 3 -page 13 , paragraph 2 
page 14, paragraph 1 -page 16, paragraph 1 
claijsis 

EHENOON D ET AL: "HYPOCRELLINS AND THEIR 
USE 10 PHQTOSENSITIZATION" 
PHOTOCHEMISTRY AND PHOTOSIOLOGY,GS, OXFORD, 
vol. 53, no. 3. 1990, pages 609-016, 
XP002914630 
ISSN; S031-86SS 
abstract- 
page 611, left-hand column . line 8 
-t i gh t hand c o ] umn , i ms 3 
page 615, left-hand colum, paragraph 2 



page 2 of 3 



IHTERNAHOHAL SIMCT EEPPET 



PCT/US 00/22890 



110 99 4G881 A K RT GUNTHER 

(DC)} 19 August 1999 ( 3 



page 28, 
claims 

LOO B (REPRINT ) ET At: "Molecular mimicry 
of human tumor antlaen by heavy chain CDR3 

?qusnce of th« anti 
JOURNAL 0^ • *, ^ (SEP 2000- VOL. 
128, NO. 3, n. 345-3^7. PUBLISHER; 

mi gal soc, i mum 

BLD5-3F 35-16 HONSC " 5UNKY0~KU, 

TOKYO 113, JAPAN, ISSN: 0021-924X. . 

XP00315518? 
the whole : 



3? -39 



i~39 



■ 3 of 3 



INTERNATIONAL SEARCH EEFORT 



PCT/US 00/22890 







Patent family 




ase«J in search rsporf 




member^)' 


da!-s 


WO 94JJ508 a 


Z6 -05-1 994 


AO 5615594 A 


08-06- 1994 


DO 19534630 A 


20-03-1997 


NOME 





AO 683413 S 13-1] -1.997 

AU 3789493 A 13-1.1 -1993 

t? 0636029 A 01-02-1995 

OP 75057/5 T 29-06-1995 

US 5506343 A 09-04-1996 



CA 


2253602 A 


20- 


-11- 


1997 


AU 


711270 8 


07- 


•10- 


1999 


AU 


5658096 A 


05- 


•12- 


1997 


BR 


9612619 A 


20- 


-07- 


1999 


£P 


0910407 A 


28- 


•04- 


1999 


HIJ 


9903770 A 


28- 


-03- 


2000 


OP 


11509558 T 


24- 


-08- 


1009 


^0 


985304 A 


13- 




1908 


US 


6086873 A 


11- 


-07- 


0000 



WO 0940881 A 19-08-1999 AU 3595699 A 30-08-1939 

£P 1056472 A 06- U 



r-.**- • =A - 10 f<ase> :&S2; ; 



